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(57) ABSTRACT 

An insulator substrate (10) is provided With a TFT including 
a ?rst gate electrode (11); a gate insulating ?lm (12); a 
semiconductor ?lm (13) disposed above the ?rst gate elec 
trode (11); and an interlayer insulating ?lm (15). On the 
interlayer insulating ?lm (15) in a position above a channel 
(13c); the TFT further includes a second gate electrode (17) 
connected to the ?rst gate electrode (11). A re?ective display 
electrode (20) composed of a re?ective material and con 
nected to a source (13s) of the TFT is arranged to extend 
over the TFT. In addition; the gap (37) betWeen adjacent 
re?ective display electrodes (20) is arranged in a position 
other than a position above a drain signal line (52). With this 
arrangement; even When a black image is displayed on a 
crystal display device of a normally White mode; display 
defects due to re?ection of incident light by a signal line are 
prevented. Furthermore; a re?ection type liquid crystal dis 
play device having a high aperture rate and minimal ?uc 
tuation in the TFT characteristics can be achieved. 

13 Claims, 5 Drawing Sheets 
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DISPLAY ELECTRODE ARRANGEMENT 
FOR A REFLECTION TYPE LIQUID 

CRYSTAL DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a re?ection type liquid 

crystal display device of a normally White mode, Which 
employs a thin ?lm transistor (referred to hereinafter as 
TFT) and a re?ective display electrode connected to the 
TFT. 

2. Description of the Related Art 
In recent years, effort has been directed toWards research 

and development of a re?ection type liquid crystal display 
device With a re?ective display electrode in Which an image 
is displayed by re?ecting incident light from the observer 
side. 
A re?ection type liquid crystal display device of a nor 

mally White mode using a conventional TFT is described 
beloW. 

In the present application, a “normally” White mode refers 
to the liquid crystal orientation mode in Which light is 
transmitted When no voltage is applied to the liquid crystal. 

Are?ection type liquid crystal display device is a display 
device in Which an image is displayed by re?ecting incident 
light from the observer side With a re?ective display elec 
trode. 

FIG. 1 is a plan vieW shoWing an area around a display 
piXel region in a conventional re?ection type liquid crystal 
display device. FIG. 2 is a cross-sectional vieW taken along 
line B—B in FIG. 1. 
As shoWn in FIG. 1, a gate signal line 51 Which includes 

gate electrodes 11 in portions thereof is provided for sup 
plying a gate signal to a gate. Adrain signal line (data signal 
line) 52 Which includes drain electrodes 16 in portions 
thereof is provided for supplying a drain signal to a drain. A 
TFT is provided near an intersection of the gate signal line 
and the drain signal line. In the TFT, the gate 11 is connected 
to the gate signal line 51, the drain 13d is connected to the 
drain signal line 52, and the source 13s is connected to a 
re?ective display electrode 20. 
As shoWn in FIGS. 1 and 2, sequentially provided on an 

insulator substrate 10 made of a material such as quartZ glass 
or non-alkali glass are ?rst gate electrodes 11 composed of 
a refractory metal such as Cr or Mo, a gate insulating ?lm 
12 composed of an SiN ?lm and SiO2 ?lm, and an active 
layer 13 formed With poly-silicon ?lm in discrete island 
patterns. 

The active layer 13 includes channels 13c provided above 
the ?rst gate electrodes 11. The active layer 13 further 
includes a source 13s and a drain 13d formed by ion doping 
on the respective sides of the channels 13c. 

Astopper insulating ?lm 14 made of SiO2 ?lm is provided 
over the channels 13c to function as the mask covering the 
channels 13c such that ions do not enter into the channels 
13c during ion doping. 

Furthermore, an interlayer insulating ?lm 15 is formed on 
the entire surface over the gate insulating ?lm 12, the active 
layer 13, and the stopper insulating ?lm 14, by sequential 
lamination of a SiO2 ?lm, a SiN ?lm, and a SiO2 ?lm. 
A contact hole formed in the interlayer insulating ?lm 15 

in a position corresponding to the drain 13d is ?lled With 
metal sing Al only, or by sequentially depositing Mo and Al, 
to thereby form a drain electrode 16. 
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The drain signal line 52 is disposed on the interlayer 

insulating ?lm 15. Furthermore, a planariZing insulating ?lm 
19 made of a material such as an organic resin is provided 
on the entire surface. 

As shoWn in FIG. 2, a contact hole is formed in the 
planariZing insulating ?lm 19 in a position corresponding to 
the source 13s. Are?ective display electrode 20 that contacts 
the source 13s through this contact hole is formed using a 
re?ective and conductive material such as Al. The re?ective 
display electrode 20 simultaneously serves as a source 
electrode. An alignment layer 21 for orienting the liquid 
crystal 36 is provided further on top. 
A counter electrode substrate 30 has, on the side facing 

the insulator substrate 10 and the liquid crystal 36, color 
?lters 31 for each of red (R), green (G), and blue (B), a 
counter electrode 32, and an alignment layer 33. Provided on 
the other side of the substrate 30 are a retardation ?lm 34 and 
a polariZer 35. The insulator substrate 10 provided With 
TFTs in the above-described manner and the counter elec 
trode substrate 30 are sealed by surrounding the substrates 
With a sealing adhesive. The gap created betWeen the tWo 
substrates is then ?lled With liquid crystal 36 to complete the 
liquid crystal display device. 

According to a conventional re?ection type liquid crystal 
display device such as that described above, the re?ective 
display electrodes 20 are arranged such that the gaps 
betWeen adjacent electrodes 20 lie above the gate signal 
lines 51 and the drain signal lines 52, as shoWn in FIG. 1. In 
the eXample of FIG. 2, referring to a drain signal line 52 
having drain electrodes as portions thereof, a gap betWeen 
adjacent re?ective display electrodes 20 is arranged above 
the drain signal line 52. 

In this arrangement, incident light 101 from a light source 
(the side of an observer 100) transmits through the polariZer 
35, the retardation ?lm 34, the counter electrode substrate 
30, the alignment layer 33, the liquid crystal 36, the align 
ment layer 21, and the planariZing insulating ?lm 19 to reach 
the drain signal line 52. The incident light 101 is then 
re?ected by the drain signal line 52 through a reverse path, 
namely, the path indicated by a dotted line 102, to radiate out 
of the polariZer 35. More speci?cally, incident light 101 
entering through the abovementioned path is re?ected by the 
drain signal line 52 composed of Al having a re?ectance of 
approximately 95% or more, and re?ected light 102 is 
therefore constantly observed by the observer 100. 

In this Way, a conventional re?ective liquid crystal display 
device of a normally White mode is disadvantageous in that, 
even When a black image is displayed, the re?ected light 102 
generates display defects in the form of White lines along the 
drain signal lines 52, thereby decreasing contrast. 
A further disadvantage is that the aperture ratio is small 

because the re?ective display electrodes 20 are not formed 
in areas in Which the TFTs are provided. 

SUMMARY OF THE INVENTION 

The present invention Was created in light of the above 
problems. The purpose of the present invention is to provide 
a re?ection type liquid crystal display device of a normally 
White mode having a high aperture ratio, in Which generation 
of display defects due to re?ection of incident light by signal 
lines is prevented When a black image is displayed on the 
device. 
The re?ection type liquid crystal display device according 

to the present invention is a re?ection type liquid crystal 
display device of a normally White mode comprising a 
substrate having a gate signal line and a data signal line 
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arranged to intersect one another, and a plurality of display 
pixel regions de?ned by the gate signal line and the data 
signal line. Each display pixel region includes a thin ?lm 
transistor connected to the gate signal line and the data 
signal line, and a re?ective display electrode connected to 
the thin ?lm transistor. The re?ective display electrode 
covers an area in Which the thin ?lm transistor is formed, and 
eXtends into an adjacent display piXel region located beyond 
the gate signal line. A gap betWeen the re?ective display 
electrodes in the display piXel regions located adjacent to 
one another on either side of the gate signal line is positioned 
in an offset arrangement from the position in Which the gate 
signal line is formed. 

In another aspect, the re?ection type liquid crystal display 
device according to the present invention is a re?ection type 
liquid crystal display device of a normally White mode 
comprising a substrate having a gate signal line and a data 
signal line arranged to intersect one another, and a plurality 
of display piXel regions de?ned by the gate signal line and 
the data signal line, each display piXel region including a 
thin ?lm transistor connected to the gate signal line and the 
data signal line, and a re?ective display electrode connected 
to the thin ?lm transistor, Wherein the re?ective display 
electrode covers an area in Which the thin ?lm transistor is 
formed, and eXtends into an adjacent display piXel region 
located beyond the data signal line. A gap betWeen the 
re?ective display electrodes in the display piXel regions 
located adjacent to one another on either side of the data 
signal line is positioned in an offset arrangement from the 
position in Which the data signal line is formed. 

In a further aspect of the present invention, the re?ective 
display electrode covers an area in Which the thin ?lm 
transistor is formed, and eXtends into an adjacent display 
piXel region located beyond the gate signal line, While a gap 
betWeen the re?ective display electrodes in the display piXel 
regions located adjacent to one another on either side of the 
gate signal line is positioned in an offset arrangement from 
the position in Which the gate signal line is formed, and, at 
the same time, the re?ective display electrode also eXtends 
into an adjacent display piXel region located beyond the data 
signal line. The gap betWeen the re?ective display electrodes 
in the display piXel regions located adjacent to one another 
on either side of the data signal line is positioned in an offset 
arrangement from the position in Which the data signal line 
is formed. 

In a still further aspect of the present invention, the thin 
?lm transistor comprises a ?rst gate electrode constituting an 
integral portion of the gate signal line, a semiconductor ?lm 
including a ?rst insulating ?lm, a channel, a source, and a 
drain, and a second insulating ?lm. On the second insulating 
?lm, a second gate electrode is formed so as to cover the area 
over the channel. 

In another aspect of the present invention, the second gate 
electrode is connected to the ?rst gate electrode. 

In a further aspect of the present invention, the thin ?lm 
transistor comprises a plurality of ?rst gate electrodes con 
stituting integral portions of the gate signal line, a ?rst 
insulating ?lm, a semiconductor ?lm extending so as to 
intersect said plurality of ?rst gate electrodes and including 
channels formed in positions overlapping each of said 
plurality of ?rst gate electrodes, a second insulating ?lm, 
and a second gate electrodes formed on the second insulat 
ing ?lm so as to cover over an area in Which the channel is 
formed. 

As described above, a gap betWeen re?ective display 
electrodes in adjacent display piXel regions is positioned in 
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4 
an offset arrangement from the position of a gate signal line 
and/or, data-line Which is often composed of a conductive 
material having a high re?ectance. In this Way, When dis 
playing a black image on the re?ection type display device 
of a normally White mode, generation of display defects 
shoWing White lines along the signal lines caused by the 
re?ection of incident light by the signal lines can be pre 
vented. Accordingly, a re?ection type display device having 
high contrast and a high aperture rate can be achieved. 

Further, by con?guring the thin ?lm transistor With a ?rst 
gate electrode and a second gate electrode sandWiching a 
semiconductor ?lm having insulating ?lms and a channel, 
in?uence of the electric ?eld generated by re?ective display 
electrode for the channel can be reliably prevented, accom 
plishing a display device having minimal ?uctuation in the 
characteristics of the thin ?lm transistors. 

Still further, the Width of the second gate electrode in the 
channel length direction is made narroWer than the Width of 
the ?rst gate electrode in the same channel length direction. 
With to this arrangement, the effective channel length is 
prevented from becoming longer than the target channel 
length due to mask misalignment or other causes-during 
fabrication of the thin ?lm transistor. In addition, generation 
of leak current in the semiconductor ?lm is prevented, Which 
may otherWise be caused When the peripheral portions of the 
second gate electrode overlap the channel end portions. In 
this Way, the structure of the present invention minimiZes 
variance of display characteristics in each display region and 
each display device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan vieW shoWing an area around a display 
piXel region of a conventional re?ection type liquid crystal 
display device. 

FIG. 2 is a cross-sectional vieW shoWing an area around 
a display piXel region of the conventional re?ection type 
liquid crystal display device. 

FIG. 3 is a plan vieW shoWing an area around a display 
piXel region of a re?ection type liquid crystal display device 
according to a preferred embodiment of the present inven 
tion. 

FIG. 4 is a cross-sectional vieW shoWing an area around 
a display piXel region of a re?ection type liquid crystal 
display device according to the preferred embodiment of the 
present invention. 

FIG. 5 is another cross-sectional vieW shoWing an area 
around a display piXel region of a re?ection type liquid 
crystal display device according to the preferred embodi 
ment of the present invention. 

FIG. 6 is a further cross-sectional vieW shoWing an area 
around a display piXel region of a re?ection type liquid 
crystal display device according to the preferred embodi 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Apreferred embodiment of a re?ection type liquid crystal 
display device according to the present invention is neXt 
described. 

FIG. 3 is a plan vieW shoWing an area around a display 
piXel region of a re?ection type liquid crystal display device 
according to the embodiment of the present invention. FIG. 
4 is a cross-sectional vieW of the liquid crystal display 
device taken along line A—A in FIG. 3. FIG. 5 is a 
cross-sectional vieW taken along line B—B in FIG. 3. FIG. 
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6 is a cross-sectional vieW of the re?ection type liquid 
crystal display device taken along line C—C in FIG. 3. 
As shown in FIG. 3, a TFT is disposed near an intersection 

of a gate signal line 51 including ?rst gate electrodes 11 in 
portions thereof and a drain signal line 52 including drain 
electrodes 16 in portions thereof. The TFT is connected to a 
re?ective display electrode 20 composed of a re?ective 
material. The re?ective display electrode 20 is arranged to 
eXtend over the TFT, as indicated by dotted lines in FIG. 3. 

As shoWn in FIG. 4, sequentially provided on an insulator 
substrate 10 made of a material such as quartZ glass or 
non-alkali glass are ?rst gate electrodes 11 composed of a 
refractory metal such as Cr or Mo, a gate insulating ?lm 12 
composed of an SiN ?lm and SiO2 ?lm, and an active layer 
13 formed using a poly-silicon ?lm. 

The active layer 13 includes channels 13c provided above 
the ?rst gate electrodes 11. The active layer 13 further 
includes a source 13s and a drain 13d formed by ion doping 
on the respective sides of the channels 13c. 

A stopper insulating ?lm 14 made of an SiO2 ?lm is 
provided over the channels 13c to function as the mask 
covering the channels 13c such that ions do not enter into the 
channels 13c during the ion doping for forming the source 
13s and the drain 13d. 

Furthermore, an interlayer insulating ?lm 15 is formed on 
the entire surface over the gate insulating ?lm 12, the active 
layer 13, and the stopper insulating ?lm 14. The interlayer 
insulating ?lm 15 may be a single material organic ?lm 
composed of an organic material such as SiO2, SiN, or 
acrylic material, or alternatively, a multi-layer composed of 
a combination of any of those materials. 

Subsequently, a contact hole formed in the interlayer 
insulating ?lm 15 in a position corresponding to the drain 
13d is ?lled With metal by using Al only or by sequentially 
depositing Mo and Al, to thereby form a drain electrode 16. 
At the same time of forming the drain electrode 16, second 
gate electrodes 17 are formed on the interlayer insulating 
?lm 15 in the position above the channels 13c. In other 
Words, metal second gate electrodes 17 formed usingAl only 
or using a sequential deposit of Mo and Al are provided. 

As shoWn in FIG. 6, the second gate electrodes 17 
disposed on the interlayer insulating ?lm 15 are connected 
to the gate signal Wiring line 51 on the insulator substrate 10 
via a contact hole 18 created in the gate insulating ?lm 12 
and the interlayer insulating ?lm 15. The drain signal line 52 
is disposed on the interlayer insulating ?lm 15. Furthermore, 
a planariZing insulating ?lm 19 made of a material such as 
an organic resin is provided on the entire surface. 

As shoWn in FIG. 4, a contact hole is formed in the 
planariZing insulating ?lm 19 in a position corresponding to 
the source 13s. Are?ective display electrode 20 that contacts 
the source 13s through this contact hole is formed using a 
re?ective and conductive material such as Al. The re?ective 
display electrode 20 simultaneously serves as a source 
electrode. An alignment layer 21 for orienting the liquid 
crystal 36 is provided further on top. 

The insulator substrate 10 provided With TFTs in the 
above-described manner and the counter electrode substrate 
30 having a counter electrode 30 and an alignment layer 32 
facing the insulator substrate 10 are sealed by surrounding 
the substrates With a sealing adhesive. The gap created 
betWeen the tWo substrates is then ?lled With liquid crystal 
36 to complete the liquid crystal display device. 

The re?ective display electrode 20 formed on the pla 
nariZing insulating ?lm 19 is neXt described in detail. 

10 

15 

25 

35 

45 

55 

65 

6 
The positional relationship betWeen the gap 37 betWeen 

adjacent re?ective display electrodes 20 and the drain signal 
line 52 is neXt explained. 
The re?ective display electrodes 20 are disposed as shoWn 

in FIGS. 3 and 4. The gap (space) 37 betWeen the re?ective 
display electrodes 20 is prevented from overlapping the 
drain signal line 52 by being shifted from the position in 
Which the signal line 52 is formed. 

With this arrangement, the incident light 101 originating 
from the side of the observer 100 transmits through the 
polariZer 35, retardation ?lm 34, the counter electrode 
substrate 30, the alignment layer 33, the liquid crystal 36, 
and the alignment layer 21, to pass through the gap 37. The 
transmitted light thus reaches the planariZing insulating ?lm 
19 and the interlayer insulating ?lm 15. 

In this Way, the incident light 101 from the observer 100 
side irradiates the insulating ?lms after passing through the 
layers and the gap 37. As the insulating ?lms have a 
re?ectance of 1% or less, the incident light 101 is almost 
completely absorbed and is not re?ected back to the 
observer 100. 

Accordingly, even When a black image is displayed on the 
re?ection type liquid crystal display device of a normally 
White mode, no display defects in the form of White lines 
along the drain signal line 52 are generated. 
The positional relationship betWeen the gap 37 betWeen 

adjacent re?ective display electrodes 20 and the gate signal 
line 51 is neXt explained. 
As shoWn in FIGS. 3 and 5, the gap 37 betWeen the 

re?ective display electrodes 20 is prevented from being 
positioned above the gate signal line 51. In other Words, the 
gap 37 is arranged such that the gate electrode 51, Which 
Would re?ect the incident light 101, is not located under the 
gap 37, and only the planariZing insulating ?lm 19 and the 
interlayer insulating ?lm 15 are positioned beloW the gap 37. 
With such an arrangement, the incident light 101 is 

prevented from being re?ected by the gate signal line 51 as 
occurs in a conventional device. Even When a black image 
is displayed on the re?ection type liquid crystal display 
device of a normally White mode, no White lines are visible 
along the signal line no incident light is re?ected by the 
signal line. 
By avoiding arranging the gap betWeen adjacent re?ective 

display electrodes 20 above the signal lines 51,52 in the 
manner described above, the incident light 101 from the 
observer 100 side is prevented from being re?ected by the 
signal lines 51,52, such that the re?ected light 102 is not 
visible to the observer 100. In this Way, When a black image 
is displayed on the re?ection type liquid crystal display 
device of a normally White mode, display defects in the form 
of White lines along the signal lines are not generated. 

According to the above-described structure Wherein a 
second gate electrode 17 is positioned over a channel 13c 
and connected to a ?rst gate electrode 11, and a re?ective 
display electrode 20 extends over the TFT, adhesion of 
impurities to the surface of the interlayer insulating ?lm can 
be prevented. This in turn prevents accumulation of electric 
charges on the surface of the interlayer insulating ?lm, 
alloWing fabrication of TFTs having a stable threshold 
voltage. In this Way, defects such as bright spots can be 
reduced, and a display image having a uniform luminance 
over the entire screen can be achieved. Furthermore, a liquid 
crystal display device having a high aperture rate can be 
accomplished. 
While the gap 37 betWeen the re?ective display electrodes 

20 is prevented from overlapping each of the gate signal line 
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51 and the drain signal line 52 in the present embodiment, 
the gap 37 may also be arranged to avoid overlapping only 
one of the gate 20 signal line 51 and the drain signal line 52. 
Preferably, the gap 37 is positioned over neither of the signal 
lines 51, 52. 

In the present invention, a re?ective display electrode 20 
extends into adjacent display pixel regions. Adjacent display 
pixel regions are de?ned as the display pixel regions sur 
rounding one particular display pixel region in the vertical, 
horiZontal, and diagonal directions. When a re?ective dis 
play electrode 20 overlaps a gate signal line as shoWn in 
FIG. 3, from among the nth and n+1th gate signal lines 51 
adj acently located on the upper and loWer sides, the re?ec 
tive display electrode 20 preferably overlaps the gate signal 
line for the subsequent n+1th roW, rather than the nth gate 
signal line to Which the electrode 20 is connected. By this 
arrangement, the in?uence on the re?ective display elec 
trode 20 by the voltage applied to gate signal lines can be 
suppressed. Speci?cally, in general, gate signal lines are 
sequentially selected from the ones located near the top of 
the screen (in the order of n-1th, nth, and n+1th) to be 
applied With a gate voltage. A display signal voltage is 
applied to each of the re?ective display electrodes connected 
to the nth gate signal line When the nth gate signal line is 
selected. Accordingly, if the nth gate signal line and a 
corresponding re?ective display electrode 20 are positioned 
in an overlap, there is a possibility that the application of the 
display signal to the electrode 20 becomes de?cient. 
HoWever, this problem is avoided if the electrode 20 corre 
sponding to the nth gate signal line overlaps the n+1th gate 
signal line because, When the display signal voltage is 
applied to the electrode 20, no gate voltage is applied to the 
n+1th gate signal line. 

In the above-described preferred embodiment of the 
present invention, the second gate electrode 17 is disposed 
on the interlayer insulating ?lm 15. The Width of the second 
gate electrode 17 is smaller than the channel length of each 
channel 25 13c and the Width of the gate electrode 11, such 
that the second gate electrode 17 does not overlap the end 
portions of the channel 13c and the gate electrode 11. 
Alternatively, the present invention may be con?gured such 
that the Width of the second gate electrode 17 is Wider than 
the Width of the gate electrode 11. In a double gate structure, 
both of the ?rst gate electrodes 11 may be covered With the 
second gate electrodes 17. 

In a double gate structure having tWo ?rst gate electrodes 
11, the second gate electrode 17 may be disposed on only 
one of the ?rst gate electrodes 11. 

The same advantages can be accomplished by disposing 
the second gate electrode 17 on the planariZing insulating 
?lm 19 instead of the interlayer insulating ?lm 15. 

Furthermore, each of the insulating ?lms provided 
betWeen the second gate electrode 17 and the active layer 13, 
Which may be the stopper insulating ?lm 14, the interlayer 
insulating ?lm 15, and the planariZing insulating ?lm 19 of 
the present embodiment, may be composed of a single 
material ?lm such as an SiO2 ?lm, an SiN ?lm, or an organic 
?lm, or alternatively, composed of a lamination of those 
?lms. 

Although a TFT having tWo gates, namely, a double gate 
electrode structure, Was illustrated in the present 
embodiment, the TFT structure may also be a single gate 
structure including one gate, or a multi-gate structure includ 
ing three or more gates. 
What is claimed is: 
1. A re?ection type liquid crystal display device of a 

normally White mode, having a substrate provided With a 

5 

15 

35 

55 

5 m 

8 
gate signal line and a data signal line arranged to intersect 
one another, and a plurality of display pixel regions de?ned 
by the gate signal line and the data signal line, each of the 
plurality of display pixel regions including: 

a thin ?lm transistor connected to said gate signal line and 
said data signal line; and 

a re?ective display electrode connected to said thin ?lm 
transistor; Wherein 

said re?ective display electrode covers an area in Which 
said thin ?lm transistor is formed, and extends into an 
adjacent display pixel region located beyond said gate 
signal line; and 

a gap betWeen the re?ective display electrodes in the 
display pixel, regions located adjacent to one another 
on either side of said gate signal line is positioned in an 
offset arrangement from a position in Which said gate 
signal line is formed and to not overlap a position in 
Which any other conductive line extending parallel to 
the gate signal line is formed. 

2. Are?ection type liquid crystal display device as de?ned 
in claim 1, Wherein 

said re?ective display electrode extends into an adjacent 
display pixel region located beyond said data signal 
line; and 

a gap betWeen the re?ective display electrodes in the 
display pixel regions located adjacent to one another on 
either side of said data signal line is positioned in an 
offset arrangement from a position in Which said data 
signal line is formed. 

3. Are?ection type liquid crystal display device as de?ned 
in claim 1, Wherein 

said thin ?lm transistor comprises: 
a ?rst gate electrode constituting an integral portion of 

said gate signal line; 
a semiconductor ?lm including a ?rst insulating ?lm, a 

channel, a source, and a drain; 
a second insulating ?lm; and 
a second gate electrode formed on said second insulat 

ing ?lm so as to cover an area over said channel. 

4. Are?ection type liquid crystal display device as de?ned 
in claim 3, Wherein 

said second gate electrode is connected to said ?rst gate 
electrode. 

5. Are?ection type liquid crystal display device as de?ned 
in claim 3, Wherein 

a Width of said second gate electrode in a channel length 
direction is narroWer than a Width of said ?rst gate 
electrode in the channel length direction. 

6. Are?ection type liquid crystal display device as de?ned 
in claim 1, Wherein 

said thin ?lm transistor comprises: 
a plurality of ?rst gate electrodes constituting integral 

portions of said gate signal line; 
a ?rst insulating ?lm; 
a semiconductor ?lm extending so as to intersect said 

plurality of ?rst gate electrodes and including chan 
nels formed in positions overlapping each of said 
plurality of ?rst gate electrodes; 

a second insulating ?lm; and 
a second gate electrode formed on said second insulat 

ing ?lm so as to cover an area over said channel. 

7. Are?ection type liquid crystal display device as de?ned 
in claim 6, Wherein 

a Width of said second gate electrode in a channel length 
direction is narroWer than a Width of said ?rst gate 
electrode in the channel length direction. 
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8. A re?ection type liquid crystal display device of a 
normally White mode, having a substrate provided With a 
gate signal line and a data signal line arranged to intersect 
one another, and a plurality of display pixel regions de?ned 
by the gate signal line and the data signal line, each of the 
plurality of display pixel regions including: 

a thin ?lm transistor connected to said gate signal line and 
said data signal line; and 

a re?ective display electrode connected to said thin ?lm 
transistor; Wherein 

said re?ective display electrode is formed respectively on 
a same layer at said plurality of display pixel regions so 
that it covers an area in Which said thin ?lm transistor 
is formed, and extends into an adjacent display pixel 
region located beyond said data signal line; and 

a gap betWeen the re?ective display electrodes in the 
display pixel regions located adjacent to one another on 
either side of said data signal line is positioned in an 
offset arrangement from a position in Which said data 
signal line is formed. 

9. Are?ection type liquid crystal display device as de?ned 
in claim 8, Wherein 

said thin ?lm transistor comprises: 
a ?rst gate electrode constituting an integral portion of 

said gate signal line; 
a semiconductor ?lm including a ?rst insulating ?lm, a 

channel, a source, and a drain; 
a second insulating ?lm; and 
a second gate electrode formed on said second insulat 

ing ?lm so as to cover an area over said channel. 
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10. A re?ection type liquid crystal display device as 

de?ned in claim 9, Wherein 

said second gate electrode is connected to said ?rst gate 
electrode. 

11. A re?ection type liquid crystal display device as 
de?ned in claim 9, Wherein 

a Width of said second gate electrode in a channel length 
direction is narroWer than a Width of said ?rst gate 
electrode in the channel length direction. 

12. A re?ection type liquid crystal display device as 
de?ned in claim 8, Wherein 

said thin ?lm transistor comprises: 
a plurality of ?rst gate electrodes constituting integral 

portions of said gate signal line: 
a ?rst insulating ?lm; 
a semiconductor ?lm extending so as to intersect said 

plurality of ?rst gate electrodes and including chan 
nels formed in positions overlapping each of said 
plurality of ?rst gate electrodes; 

a second insulating ?lm; and 
a second gate electrode formed on said second insulat 

ing ?lm so as to cover an area over said channel. 

13. A re?ection type liquid crystal display device as 
de?ned in claim 12, Wherein 

a Width of said second gate electrode in a channel length 
direction is narroWer than a Width of said ?rst gate 
electrode in the channel length direction. 

* * * * * 


